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(§4) Image transfer process and carrier material therefor. 



(57) A flexible sheet image carrier for use in transferring images to target textile substrates comprises a 
base material, for example limp latex-impregnated paper, with an extruded polymeric surface layer, and 
a thermoplastic transfer coating thereon that is separable from the polymeric surface under heat and 
pressure when in face to face contact with the target substrate. The transfer coating, which may be arc 
treated to enhance its receptivity, receives the image by a xerographic method, and the image carrier 
meets photocopier industry standards for copy papers. Transfer coating materials include ionomer 
resins, ethylene-butyl acrylate copolymers and ethylene-vinyl acetate copolymers, which together with 
low density polyethylene are also suitable for the polymeric surface to the paper base carrier web. 
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This invention relates to an image transfer process and to an image earner material for use in such a pro- 



^The invention has been devised for use in printing textile materials in conjunction with photocopying 
whIITfSv an image is fornied on an intermediate carrier material by xerographic means, and secondly. 
^^^^SXS^I^ the earner to a target substrate. The carrier may simply reptacethe 

cTnveZna^S 

Sar o n me camTThe image may be semi-permanent on the carrier, enabling the earner to be handled wrth- 

The imaae is desirably substantially permanent once it has been transferred to the target. 

One'of heXcts of the invenl is to provide economical and versatile means for 
imaqes to textile fabrics in a bespoke manner. A particular application is in printing .mages on to l^rtr 

T^e leasees are known in which an image is formed in xerographic toner by a xerographic 
n JZn a SeSt and then fixed to the sheet, after which the image-bearing earner sheet is placed 
t ^ ^Lt 2 a target substrate of textile material, and by the application of heat and pressure 

durability of the image on the target material after it has been transferred, are often poor. 

to 7 invention the image transfer process comprises providing an image earner sheet con. 
nricinoTflexible web base having a surface layer of polymeric material, and on the sa.d surface layer of the 

S craZ on the carrier sheet and fixing the image thereto; placing the image-beanng earner sheet -m Tace 
totc^ contarw m a target substrate of textile material; and applying heat and pressure whereby to separate 
£ TeZSc eoatingfrom the poiymerie surface .ayer of the web ^^^^ ,ma98 * 

ZZ^Z™^*«* the toner image to the textile substrate, wetting the substrate and flowng 

mM ns o 7tone7medtm that can be transferred to the substrate with the thermoplastic coafng matena under 
Sul^con^ 

S^rwould te desired that the image should not lose its integrity during the transfer, although no doubt 
inZSno effecte could be achieved by permitting some modification of the image at th,s stage. 

' nte Tem^^ 

scanned bv the copier is used as the basis of a copy in toner formed on the receptive surface of the .earner 
T^toner is fixed to the coating in the usual manner for the copier, normally by passmg the carne between 
ie eoSs feser ral era cZy the conditions of heat and pressure at such fuser rollers must not be those 

"Tn Ima^'iSntended for receiving the image by xerographic methods will desirably be flat and «l 
free of Twe^ntnot more than about 110 g.s.m., and ab.e to withstand the temperature and pressu* o he 
Tser raJera The overal. thickness and construction of the sheet should meet the norms and standards of the 

MP TheSo P lastic transfer coating on the carrier web must separate fram the polymeric surface of t^ 
undera^ 

aoe t erage or the target substrate. Suitable temperatores for printing textile matenals are generally 
The tansfer bating should be compatible with the target substrate, to the extent that under the condt.ons 
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of transfer it will wet the substrate and desirably flow into intimate contact with the fibres of the substrate in the 
case of textiles (woven or non-woven). It may be entirely or partially absorbed by the target substrate. 

The principal functions of the thermoplastic transfer coating include carrying the image-forming medium 
across to the substrate, and bonding the medium to the substrate to fix the image thereon. Desirable properties 
5 include a high melt index, implying good flow properties and low viscosity. 

A preferred thermoplastic coating comprises an ionomer, which although cross-linked at normal ambient 
temperatures becomes plastic at elevated temperatures. Typical ionomers are polymers of ethylene with small 
quantities of co-monomers containing carboxyl groups; since the cross-linking is ionic in character, it is tem- 
perature dependent and reversible. Preferred ionomer resins include those sold under the trade mark Suriyn. 
10 Another preferred thermoplastic coating comprises an ethyiene-lower alkyl carboxylate copolymer. Particu- 
larly preferred lower aikyl (up to 5 carbon atoms) carboxylate components are esters of acrylic and methacrylic 
acids; and especially preferred is ethylene-butyl acrylate copolymer (EBA). The lower alkyl carboxylate pro- 
portion may be up to 30%, preferably about 15% to 20% in EBA. 

Other thermoplastic polymers of this general type that are suitable for coating the carrier web and receiving 
15 the image-forming medium include ethylene-vinyl acetate copolymers (EVA). In these, the proportion of vinyl 
acetate is desirably below 22%, and more preferably about 9%. 

Although different coating techniques may be employed, such as melt, solution or emulsion coating, the 
thermoplastic coating is preferably applied to the carrier web by an extrusion process. The coating material is 
rapidly heated, extruded through a die and then immediately laminated to the carrier web. Excessive heating 
20 and air contact when hot are desirably kept to a minimum. Typical extrusion temperatures are in the range from 
260°C to 300°C. 

Itmay well be necessary or desirable to surface treat the thermoplastic coating in order to render it receptive 
to image-forming media. Treatment by a cold plasma or glow discharge, or by a hybrid plasma such as a corona 
discharge, or exposure to energetic radiation from an arc or the like, may be used to promote the wettability 
25 of, and adhesive strength to, the thermoplastic surface. Corona arc treatment is preferred. 

The carrier web has a polymeric surface to which the thermoplastic transfer coating is applied. The carrier 
could be a flexible, uniform, polymeric sheet material. However, it may with advantage be a composite material, * 
comprising a surface layer of polymer on a different base material. The base material can be selected to give 
particular major physical properties such as weight, dimensional stability and flexibility (or stiffness). The 
30 polymeric surface layer can be selected for its contribution to these qualities, and in addition for its qualities as 
a release agent under the image transfer conditions, having regard to its compatibility with, and the nature of, 
the thermoplastic transfer coating that it carries. 

The carrier web preferably comprises a flexible woven or non-woven fibrous material, especially paper, and 
particularly paper impregnated with latex. Paper with latex saturation can be made extremely limp so that it wilh 
35 lie flat against the target substrate. 

In the case of the composite carrier web, typically of a paper base coated with a polymeric surface layer, 
the polymeric layer can be applied by the same techniques as described above for the thermoplastic transfer 
coating, and especially by extrusion coating, and within the same temperature range. When coating by extru- 
sion, it is preferred that that the polymer layer and the thermoplastic transfer coating be applied in succession, 
40 with just sufficient delay to ensure that the thermoplastic transfer coating can later be separated from the under- 
lying polymer layer during the image transfer process. 

In order to ensure the later separability of the thermoplastic transfer coating from the composite carrier web 
it may be necessary to select appropriately different materials and/or different application conditions for the 
polymer layer and the thermoplastic transfer coating. Preferably, the polymer layer is of a different material to 
45 the thermoplastic transfer coating, and they are applied to the web base at different temperatures; in particular, 
the thermoplastic transfer coating may be applied to the polymer layer at a higher temperature than the polymer 
layer was applied to the web base. 

An alternative method of coating a polymeric layer on to a carrier web is by roller coating. This is particularly 
useful where the polymer can be applied in solution or dispersion. The coated carrier may then be left to dry, 
so or oven dried, before the thermoplastic transfer coating is applied to it. 

The polymeric surface may be of the same materials (including ionomers and polyethylene-lower alkyl car- 
boxylic esters such as EBA and EVA) as were identified above as suitable for the thermoplastic transfer coating, 
although preferably not the same material for each in one and the same composite web carrier material. One 
suitable alternative polymeric surface material is low density polyethylene (LDPE). Another is an acrylic lacquer 
55 applied by roller coating the web. 

Table 1 shows suitable combinations of materials in image carrier materials according to the invention. 
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Table 1 





' - fr . , 

Web Base , 


Dniwinorir Surface 


Transfer Coating 




Surlyn ionomer 


EBA 




Surlyn ionomer 


tvft 


Paper or paper 
impregnated 


1 EBA 


Surlvn ionomer 


EVA 


Surlyn ionomer 


with latex' 


LDPE 


Surlyn ionomer 


LDPE 


EBA 




LOPE 


EVA 




Acrylic lacquer 


EVA 



5 



or a oompoeit. « . base MM and a f^^^SS,, a „ d ^a* the thermootaetio aanafe, 
the image-forming xerographic toner m «*M »«» ^ ^ „oh to the ta ra M eaheaate. «* 

W6b The invention is illustrated in the following examples. 

Example 1 d of 

A paper web is fed past two laminating extrusion die, .spaced ^^X^Zl^ 
»neweb.Lnthe^ 

to the paper at a coating weight between about 7 and 12 g*m JW temperatljre 0 f 300'C or preferably 
a melt of ethylene-vinyi acetate ^^^^^SSm^m J ionomer polymer layer on the 
310°C to form a thermoplastic coating of about 20 9 

paper web base. The carrier web so formed ^ a we ght of 105 J* Qf ^ ^ 45 d 

PP The surface of the ^-o^^ 

preferably 50 dynes or more, to render it receptive to P 

laundering. 

Example 2 f S ri n 

lower that those used for EVA based image transfer. 

4 
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It is further observed that in the photocopier, the image carrier with an EBA transfer coating shows enh- 
anced friction properties, particularly with regard to improved registration with the photocopier transfer drum. 
The acetate-free thermoplastic transfer coating is less corrosive to coating machinery and in the photocopier, 
where elevated temperatures are met. In terms of durability after repeated laundering, the image transferred 
5 in EBA shows superior life and resistance to cracking. 

By using a paper base with a polymeric surface as the web, to which a thermoplastic coating acting as the 
transfer coating is applied, as described, much improved separation of the image-bearing layer is achieved, in 
comparison with a transfer coating carried directly by paper. Furthermore, the image carrier as a whole can be 
made of a weight, such as 100 g.s.m., and with other properties, which directly match the specifications of the 
10 xerographic copier industry, with corresponding advantages in terms of versatility and compatibility with existing 
photocopier equipment. 

Example 3 

15 A 70 g.s.m. paper base is coated on one side with an acrylic lacquer by using a web offset printing method, 

ie using a roller to transfer the lacquer to the paper carrier web. 

The web is allowed to dry and is set aside for 1 - 2 hours. The lacquer coating weight, after drying, is 5 - 
6 g.s.m. 

The polymer coated web is then given a 20 - 30 g.s.m. coating of EVA, containing 9 - 18% vinyl acetate, 
20 by extrusion. 

The resultant image carrier gave clean and substantially permanent image transfer to cotton textiles under 
conditions similar to those described in Example 1. 



25 Claims 

! An image carrier sheet for use in an image transfer process, in which an image in xerographic toner is 
formed on the carrier sheet by a xerographic process and fixed thereto, and thereafter the carrier sheet 
is placed in face to face contact with a target substrate of textile material and the toner image transferred 

30 thereto under suitable conditions of heat and pressure, characterised in that the said carrier sheet com- 

prises a flexible web base having a surface layer of polymeric material, and on the said surface layer of 
the base a thermoplastic coating receptive to xerographic toner, the polymeric layer on the base and the - 
thermoplastic coating being selected so that under the said conditions of heat and pressure the thermop- 
lastic coating is capable of separating from the polymeric layer and transferring the toner image to the 

35 textile substrate, wetting the substrate and flowing into intimate contact with the fibres thereof. 

2. An image carrier as claimed in claim 1 wherein the thermoplastic coating has been surface treated whereby 
to render it receptive to xerographic toner. 

40 3. An image carrier as claimed in claim 1 or claim 2 wherein the flexible web is a composite comprising a 
surface layer of polymer on a base material which comprises paper. 

4. An image carrier as claimed in claim 3 wherein the paper is impregnated with latex. 

45 5. An image carrier as claimed in claim 3 or claim 4 wherein the polymeric surface layer of the web has been 
applied to the base by extrusion coating, and the thermoplastic coating has been applied to the polymeric 
surface layer by extrusion coating, in succession, at different temperatures, and with just sufficient delay 
to ensure that the thermoplastic coating is capable of separating from the surface layer of the web as 
aforesaid. 

50 

6. An image carrier as claimed in any one of the preceding claims wherein at least one of the thermoplastic 
coating and the polymeric surface layer of the web comprises an ionomer or an ethylene-lower alkyl car- 
boxylate copolymer. 

55 7. An image carrier as claimed in claim 6 wherein the ethylene-lower alkyl carboxylate copolymer is an ethy- 
lene-butyl acrylate copolymer or an ethylene-vinyl acetate copolymer. 

8. An image carrier as claimed in any one of the preceding claims wherein the polymeric surface layer of the 
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web comprises low density polyethylene or an acrylic lacquer. • 
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